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Development of non-invasive diagnostic tools for childhood cancers using digital
PCR
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MYCN amplification was detected by digital PCR using of plasma DNA and bone
marrow DNA samples derived from 23 neuroblastoma cases before treatment but became undetectable after
surgery except for 6 cases with metastasis. ALK mutations in 2 neuroblastoma cases and CTNNB1 mutations
in 3 hepatoblastoma cases were detected in plasma DNA at diagnosis but became undetectable more than 5
days after surgery. The library for 12 kinds of chimeric DNAs in small round cell tumors was designed. By
the next generation sequencing using this library, chimeric genes were detected in 1 Ewing family tumor
and 2 rhabdomyosarcomas but became undetecble after surgery. Plasma exosomes were concentrated and then
microRNA was detected in these exosome samples in 4 cases.

These data suggested that digital PCR methods using blood sample is useful for diagnosis of childhood
cancers.
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Case Histology NGS of cfDNA
1* neuroblastoma ALK F1174L
2* neuroblastoma ALK F1174V
3* neuroblastoma
4* neuroblastoma TP53R337H
5 neuroblastoma
6 neuroblastoma
7 neuroblastoma
8 neuroblastoma
9 neuroblastoma
10 neuroblastoma
11* nephroblastoma WT1 exonl del.
12 nephroblastoma
13 nephroblastoma
14 RTK SVIRKCBL del.
15 RTK SMIRKCBL ddl.
16* hepatoblasotma CTNNB1 G34E
17* hepatoblasotma CTNNB1R32Y
18* hepatoblasotma CTNNBL deletion
19* hepatoblasotma APC A 3894delT
20 hepatoblasotma
21 hepatoblasotma
22 rhabdomyosarcoma
23 rhabdomyosarcoma
24 rhabdomyosarcoma
25 rhabdomyosarcoma
26 rhabdomyosarcoma
27 york sac tumor
28 yo k sac tumor
29 germ cell tumor
30 germ cell tumor
31 germ cell tumor
32 Ewing sarcoma
33 Ewing sarcoma
34 Ewing sarcoma
35* osteosarcoma TP53 C722T
36 osteosarcoma
37 osteosarcoma
38 osteosarcoma
39 fibrosarcoma CDNK2AT del
40 fibrosarcoma
41* GIST KIT Q575H
42* pancreatoblastoma SMRKCB1 del
43 neurofibrosarcoma RET C634Y
44 unknown sarcoma
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